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¥mTc-MAG3 % 272 dynamic SPECT | & %
R HEE PN L3 B 8 O 5Tiff
— 277770y MENIZ L 5HRE—

2 R

BE "“"Tc-MAG3 2 X A% dynamic SPECT |2, 4-T 2 /8— b A Y MEFNE YT 770y M %
JEH L, BHEEE 2302 R ICENRED & CRMSEEEDOFMZ R, ME7LT7F =l
(SCo BN TEE 76, NN BIBEICMBFESHE L, RAEMBNOBITES K3 & BHGENIC AL
L, SCr LRSI ISUSTI HOMICEELZ%RL, REZEFZBUN) BLUIZLTF=02Y
77y A(Cer) &b BAFICHB L., BABITERKIZIRE DHMICAEERI L, NHEOATK
T L, SCr, BUN 8 X U Cer EAHBI L7225, HBMREIZ 07 HIfATK3 LD d/hS <, KI BLUK3 IE
PFLBFIT LW E2 - 72 BRSHER VdI2 T K3 L HloEmsabhiz. Kl BLO
K3 % F\VCHEM L 72 A %05 47 & (ERPF) &, Bubeck #: tubular extraction rate (TER) & FLAT 72 A4
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A7,

CHO DR S NI, HEMETRE L o, S, K, K3 BXU VA2 X, #hE

AENO PR, KA O MTEIRES X U " Tc-MAG3 O JRMNE I RE % 5Fl 3 5 L CHH & BIE &

EZzobhi.

L U ®IC

PR AR L, HEAEPRUCR SRR IRSE, ®
BIIHA, & O~ ORTRSHHEIC &L ) FREE S
M55, ZOBIZAEL L MERE, HEMLONHE
Hd B WVIZRMEDZEWFIZ L), FERTL
AERFAE H 2 VISR ERRED LT 2 2 L
BHIHGN TS, Lo T, BRMEZOHRE
BT 5 ET, HMATEIRES X OIRME e
EEMICAHET 2 2 EOFHAREIREIVEER
5.

* U 350 B F 28 PIT L BT BE RO AR AL
it 841 H
¥Rt 84 9H 25 H
FURIGERE - FREIART T KE/NRE LI 90
(F 036)
U 35 0 T B9F 7 FIT 5L i 7 B R B
* ¥ F W

(REE2F 33: 1227-1237, 1996)

RI PL—HE2HWIEHES v F 777140
BSOS IOV T, ThETH
W OPHREDRINTWELIY, 72721, FDIF
EAER, ZREDTIF—HEICEIVTE
Y, dynamic SPECT % i\ CE B RIT 21T - 72
HEEL v,

Fizbivbiud, BRMEE BV TRMER
HE & ROMLd 5 & & 45" Tc mercaptoacetyltrigly-
cine (MAG3) |2 £ % dynamic SPECT 2D\ THR
L, Patlak 5D 75770y MENZIGH LT
%5 N AR ML E (ERPF) & EROMF ~
)75 Y AEIC L AEE OB BIFCH o 72
ZEnh, ZOHEOEREVHEREIN b DL
HER L 729,

ZITANNE, OISR & RAERE S
ZoHEEHI L &9 £F X, MAG3IZ X % dynamic
SPECT IZ2W T 4-3 /85— X Y P ET VA
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ETAHEELIZ, o770y MEFTEHWT,
BEABITERS L OO EROE R 2R A, Th
5 ORI~ DG IC D W THRET L 7.

II. WRELVAHE

I C -

HRIL, EHIEATZERTIARTRRT I BV TERS
H % 50T 72 23 B (CEARERBAE 22 #, FEAREREAE
16, B 196, 4B, 16~455) T, #
fif% 10 H~10 £ 4 OFEKRIKEIZB VT
MAG3 |2 & A& dynamic SPECT #* ftifT L7z, Z
NHIZBT AR EARHAE LTI, Y 70A
K1 Y (CsA), 7L F=varyBXW7H¥F4+7
) oMfER SN, HEHRUCEICIE A TV T L P2
VY ORKERSHI TN, BB, —EREC
BWT, ZhLEEFHIHESEOME 2 LT F =
VAl (SCr) 25, THE 1.3 mg/dl VLR (1.1£0.3,
760, NEE . 1.4~25mg/dl(1.8+0.3, 11 ) B &
OB & 2.6 mg/dl LL | (4.8+2.9, 561) D 3 B
Sirohr.

2. T—aN&E

7K 300 ml £k 30 4312, MAG3 555 MBq %
R—=FAMEL, TOEEKL) 64X64 < 1) v
7 AN B LSBT (haT) 2 HEFICAR, H
23T 1 [ldE (6 FEA T v 7, 60 Jl) 30 B>
dynamic SPECT % 15 4 MftifT L7=. 7 — % Uk
IZ1&, HZ GCA90IA BB L KL A L F — &4
fREET ) A—%, 77— ¥ F 2L TOSBAC new
super micro 7 & fj\v> 7z,

EF— %L, 9HAL—V Y 7%, Ramp D
74V CHEFEHERALEE L, 0B LUEFD
R RN ($ % 30/ 7L —AT30 7 L —
AER L, FNEFNICHBMAL-Y Y &L
7o, WRUAHIE VPR LT, PR L 7oAl g2 5
R EHET H L & DI, Chang HEP 2 BE|C
L7z, #REsERER L LTIkl x ERE L 7o4%
Bl (u=0.1) Z V72, R\ C, LB X UEICH
LVEIR (ROD R RREL T, K7 VY7 ) DF
1Y b & 1S S HE O EBUT B AR (TAC) %2
fERL L, 00 TAC 124d 2 MM ORI O L

33 % 11 5 (1996)

WML, BDOTAC I21& 7THAL—Y Y T h i
L7z, F72, LD TAC IZ2WTIE, FHERgED
FERE % B0 TIRMAE 2 AN E LTRMT %
eI, FEHS OB \[CHE L THIEX 1T - 72,
Thabb, EFE»SHD.0E LD ROI HIZ
BUIA 15 oEofkET—s%b kL, 1E7%
W72 D TAC #1ER L, ThEhofEEx
Hiw B & P Kraw, S OICEEBRIEDIS 5 TD
LB L UED TAC DHEEZ ZNZ N Hreen
E U Kreen & LT, KR & WIERI T & I THIE RS
a T REL,

K Recon K Raw

HRccnn Xa HRaw

IhE AN AY ISR,

3. BETIVESTEE

MAG3 OENENEE, ThbbL /) 7T A28l
5 IMFA B & OBEREAH & Hu ARG L 72, AT E
TNE LTI, F9ESMLEED 85—~ X2}
(A) EEFT)X=F A MNB) D2 2IZKHT 5
EELIT, BarvSi— A Y MIESIIENIME
FE (B1), JRANEMIN (B2) B & OJRMIE —F &
B3)D3-AUIIN—= "XV ML bETDH 40
YN= P AV FETNVERMELL (Fig. ). 34
bbb, M E < VWb 2 ERER A, JRAE M
J COEEGHE AL T 72, F72, &av
IN= R XV FOBMIZBITH MAG3 % Al()~
A3(t) BX U BI()~B3(t) & L, KI : Bhkr» o5
MIME FE~DOFEATE $L (ml blood/ml kidney/min),
K2 | ZOHOBATEL (/min), K3 @ JRAEHA
NOBATEH (1/min), K4 : MEE~ND T ¥ ~ b
# (1/min), K5 JRMIE—FE~DOBITER (1/
min), K6 : JRAEHIA~D > ¥~ % (1/min) &
L7z, BEh S O IC OV T A EHERRAL L
7278, THUXBAMIMAERE L NV DA O S
LEEZD.

CDOEFVIZBWT, a3 8— b A v MZHE
T Ao HFERIE,

dA(1)

S

=K2-B1()—KI1 - At @
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dB1(t)
—a KA@M (K2+K3) -BI(1)
+K4 -B2(t) ®
dB2(t)
q —K3-BI(®)—(K4+KS) -B2()
+K6 -B3(1) ®
dB3(1)
o K5 -B2()—K6 -B3() @

Z 2T, MEATIX, MAG3 D2 B A e
¥ T (B2(1), B3(1),K3,K5=0) & A% L, ZOFD
Al & Al ET5E, RO,
dBI1(t)
dt

B CHEIHTIE, MAG3 ZRMIEEICILELTE
59 (B3(), KS=0), ¥ BB L OBAMERE
IREE B ERIREEIC H B E AR L, T ORFRM
2B 5D AW): A2() T AT D BI() T 5 &,
@i,

dB2(t)

=K1 -Al(t)—K2 -BI(t) ®

=K3 - A2(t)—K4 - B2(t) ®

SAIC BT, JRMEMEANO MAG3 &=
B2(t) (X, FAMENET 28— b X Y b LD
ATHIS T 13T OB I RVE B & Oiey
TORMEDERHLE) Th L5, RMEMIE
NTREE & BN (B & OBV M REIREE & ORI
B FHORAEDT L LT b ERGEL T, O
M IC BT 5 A): A3() ZADITD B2 & LT
AT 5 &, @i

dB3(t)
dt

LkSha, v bbb, FHICBITAANBE
O DR%CIE, LT M OLB L OED
TAC WL DL L7,

T/, BIZBITDH MAG3 DOMER VA %,
M, #EHEEB L Mo zhEhiconT
Vd1=K1/K2, Vd2=K3/K4 5 L 1F Vd3=K5/K6 &
L, &512VdI2=KI - K3/K2 - K4 % BHNoHE
BofEiEE L.

=KS5 - A3(t)—K6 - B3(t) @

B (1)

B1(1) B2(t) B3 (1)

K1 K3 K5
A (1)
K2 K4 K6

Fig. 1 Four-compartment model for renal handling of
9mTc-MAG3. In the vascular phase, A1(t) and
BI1(t) mean the extrarenal and the intrarenal
vascular compartments, and K1 and K2 cor-
respond to renal influx and outflux rate, respec-
tively. In the uptake phase, A2(t) and B2(t) mean
the extrarenal vascular and the tubular cell
compartments, and K3 and K4 are equal to the
tubular transport rate and the counter-transport
rate, respectively. In the secretion phase, A3(t)
and B3(t) are the extrarenal vascular and the
tubular and renal pelvis compartments, and K5
and K6 are the transport rate and the counter-
transport rate, respectively. AI(t), A2(t) and A3(t)
are practically substituted by the heart TAC A(t)
during congruous phases.

o °
N
— L]
< L]
o
-
z
vd3l
Vd2
Vdi
[
vdo
e

AV

1K1 1/K3 1/K5

INT [A (1)] /B (1)

Fig. 2 Schematic outline of the kinetic analysis using
graph plotting method. VdO, Vd1, Vd2 and Vd3,
the slopes of the regression lines, are the non-
specific, the vascular phase, the uptake phase and
the secretion phase distribution volume, respec-
tively. Intrarenal distribution volume (Vdl12)
is given by K1/K2-K3/K4 (=Vdl- Vd2). The
X-intercepts of each regression lines correspond
to 1/K1, 1/K3 and 1/KS5, respectively.
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Table 1 Comparison of the parameter levels obtained
by the Patlak’s method and those by the our

method
Patlak’s method
Our method Ku Vn
r p< r p<
K1 0.80 0.001 — =
K3 0.95 0.001 — —
Vdo — — 0.74 0.001

n=23, r: correlation coefficient, p: probability

~ 400
<4
é r=0.93
P<0.001

= 300 e
£
& 200
[0
w

100}

100 200 300 400
Bubeck's method (ml/min)

Fig. 3 Correlationship between effective renal plasma
flow calculated by our method and tubular
extraction rate by Bubeck’s method.

EZAHT, FWMHAMNOBRITERKL, K3 B
L O K5 % Ka (ml/ml/min), & DD BITEK
K2, K4 BL U K6 % Kb (1/min) £ ¥ 5 &, X
®, @BLUVOOZFNENTORL LM (128
VT % ZAHO B NG REIAR O 2L dB()/dt 1,

dB(t)
dt

TEIN, The&HIT L OB THYT 5 &,

=Ka-A(t)—Kb -B(t)

B=Ka/ Ads—Kb/ Beds @
A% BOTHRL, BHET2L,

[Beds  xa [TAGHs
Bl Kb  B(M Kb ©

LY U,

33 % 11 %5 (1996)

Ka 1
= - gL 7 2,
y()= KbMO oEHENER D

Kb

/"B(s)d / A(s)d

I PO g ()S%X%
B(t

T, M

B()
LT 7uay v ¥hE, L5 A ETOMG
M, EIWEB L 05w, R EREOM E 2
Vdl, VA2 BE VA3 OIS L, Lzh >
THEHDO X WH 25 /K1, 1/K3 B LU 1/KS5

MPROND (Fig.2). RBEEL 0.5 5% E5HE
MOME % Vdo & L, ThExIEsRnofiEis
KLz, ZOHHIIHERT 2.

B0y )T 7 AHEEFHEITOWTIL, Crone D
MHE 7D IZHEVY, MAG3 OFEIEERIZBIT S
HECTOEBELXELTHE, KIBXUK3 LD
E=1—e XK X7 ROINDZ )T I AK=
KIXE THEENL., 22T, AW BXUBUO D
K7 )70 O RO &% VI (ml blood) 3 &
O Vd2 (ml kidney) & L THIIES 5 &, B OHAL
AL ) OMfiEd KIXVI/V2 THELRA,
F 70, HAMLEES A SMRILIE (TBV) & &
% L, @EAEREMGTAR S A w5 & EHUES A e
BOFHEEIT 5 & LT, TBV/(KI/K2+K3/
K4) TROOLND., SHIZ, EBLUOAY Y
Vv b HYHIET A E, & 7VTITAT b
5 A %) M4E L& ERPF (ml/min) (&,

ERPF=KI1 X V1/V2 X TBV/(K 1/K2+K3/K4)

XE X (1—Ht)
TROOLNDL., B, TBVIZOWTIRHEEB X
OREHIEZ AT - 720,

KEZBTLENNT A= DRYUM, H LWL
BERIIOWTIE, BEER® O Patlak L% IGH L 72
HCTHONLBFIRAREE Ku & IFFFRN S
AiZEFE Vn, Bubeck 7E' (2 X A JRANE i %
(TER), #MEERARMRA(E, §74bbH SCr, MK
FEFBUN) BIUOILT7F=r )T 52 A
(Cer), EMERICOIIEE L THWLRTW A
FLERI K B (LDH), IR 7 1 7)) v e
¥ (FDP), N-7tF V-B-D-Z L2+ I =4 —+
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Table 2 Relationships between the parameters by our method and some laboratory data on renal function
K1 K3 Vdo Vdl vd2 vdl12
r p< r p< r p< r p< r p< r p<
log SCr —0.69 0.001 —091 0.001 —0.83 0001 —0.87 0.001 —0.80 0.001 —0.83 0.001
logBUN  —0.78 0.001 —0.95 0.001 —088 0.001 —093 0001 —0.74 0001 —0.84 0.001
Cer 0.65 0.001 0.78 0.001 0.64 0.001 0.78 0.001 0.71 0.001 0.74 0.001
LDH —0.52 0.01 —053 001 —048 002 —046 002 —0.52 001l —0.64 0.001
FDP —0.54 0.01 =053 001 —056 0.01 —0.56 0.01 —041 005 —048 0.02
NAG —041 005 —041 005 —040 005 —047 0.02 —048 0.02 —0.52 0.01
Na/K 046 0.02 0.52  0.01 0.56 0.01 0.46 0.02 0.40 0.05 0.43 0.05
n=23, r: correlation coefficient, p: probability
(a) (b)
- ™ 1.0
AN ¥ 2 D 0o 0 0
\ ° R °
* ¥ 0.8} DA
0.6
r=—0.T71
P<0.001
0.41 n=23
0.2
0 1 L d L J
0.2 0.4 0.6 0.8 1.0
K3/K1 K3/K1

Fig. 4 Effects of (a) K1 and (b) K3 levels on clearance K.

(NAG) BXUF M) a—Hh1) 74 (Na/K) &
DAHEAYE, S S ICB AR OREFRPT R & D
I HRGET L7c, $EHFIRRE 1L student’s t 7
A M TETV, p<0.05 FAEE L.

1. % s

1. BINTA—2 LERTFEDOREM
a. KuB XU vn &ML S UIZ ERPF &
TER & O#IEE (Table 1, Fig. 3)

REIZEHK/ST A—F L, Patlak 5D T T 7
70y MEFEZIGH LTSS B R AR E
 Ku B X UIERERB S MEM Vo & OB
DOWTHEF Lz Z A, Ku & K3 LOMIZr=
0.95 (p<<0.001) ? BAf 2 IEDOAHEME, Vo & VdO
EDBIZD r=0.74 (p<0.001) D LLELH BAT 7% I

DOFBIMEATIESD S 7z (Table 1). 72, ERPF &
Bubeck %12 & A TER & i&, r=0.93 (p<0.001) D
RAF M % /R L 72 (Fig. 3).

b. sEFEERRARAAE & DI (Table 2)

RETRDONINT A=F1E, Wb log
SCr B L Wlog BUN & ZN € r=—0.69 ~—091
BXUr=-074~-095 (& 12 p<0.001) L R
BRICEICHIBI L, Cer &b r=0.64~0.78 (p<
0.001) OLEMRIF 2 EOMMEMEE R L. £
72, IEAERUCIEEE E DHELTIE, Vd12 £ LDH &
DRI r=—0.64 (p<0.001) DE DA A 5
n, HOFEIZDOWTH r=0.40~0.56 (p<0.05~
p<0.01) FED—ICOMEMED & Sz,

c. KIZxd 5 K1 BLUK3 DFE (Fig. 4)

K3/K1 H75, KIZRIZTEEIOWTHRET
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(ml/ml/min)

K1 Vvdo vd2
*kk *k* Xk
| E— ee——9 *' —
I L *x
0.3 Xk ¥ 0.3 L —
1.0
0.2 0.2 -
0.5F
0.1 0.1
0
=T 1 m 07T 1 m T 0 m
(ml/ml/min)
K3 vd1 vd12
KK
*okk ¥k
- ; L * L kokk kkk
Kk Kk 0.6 **l 0.6
0.1 0.4} 0.4}
r {l’ 0:2 F 0.2
T T m T m TR

Fig. 5 The parameters obtained from the renal transplant
recipients. I: SCr=1.3 mg/dl (n=7), II: 1.4=SCr
=2.5mg/dl (n=11), IIl: SCr=2.6 mg/dl (n=5).
*: p<0.05, **: p<0.01, ***p<<0.001.

LEMTHEMZ AL S, K3/KIDVKEL
BBHIZONTK I KIIZEBTAZ L2357
(Fig. 4a). W12, ZOA/NS b E K312
£t { IR AR & L7z (Fig. 4b).

2. SCrLNILDSHEINT A —R1E

(Fig. 5)

BATEHICOWTIE, KIRIBIOHEIC
BLTHIATHLMEMETH D, K3 1>1
S BEDNEIARAE & %2 > Tz, SAEEICHE
LT, 4fEDWTHIIOWT D EBOMGE A A
SNH, FFIC VA2 TEDHEETH - 7.

3. EFIER

a. BHERERLBI (Fig. 6)

FEBI 1 1 LD43, 34 %, B, Fr—8

BHAl% 1 2 HH (SCr 1.0 mg/dl, BUN 12 mg/dl
B X Cer 70 m/min) IZBIF ABHTHA. KI B
F VK313 0.21 B X 070.13 (ml/ml/min), ERPF &

33% 11 7 (1996)

Case 1 (34y+M-Doner:Mother)

~ 14r
[+2]
g
-~ 12F
) K1=0. 21
; K3=0.13 .
o K5=0. 90 .
; 10 Vd0=0.22
- Vd1=0. 49 °
Vd2=1.0
Vd12=0. 49
sk
sl
4t
2—
1 1 1 1
0 5 10 15 20

INT [A (1)] /B (1)
Fig. 6 The parameters in a renal transplant recipient with
stable allograft function. Effective renal plasma
flow (ERPF) was estimated 245 m//min.

245 ml//min & B E 7.

b. EMEIEMUCH] (Fig. 7)

JEB 2 : CDY, 45 %, B

BRAEA 8 SEH OSERIT, SCr A% 1.2 mg/dl,
BUN & 20 mg/dl {35 THERE L TV 7225, HEIRIR
B L URIFIRRIEFECESEORED 720 ARt L 7-
BROBAETH 5. B EMMBRORIEFMAT R,
T BREOEMBHEE (Banff 403" | Grade I)
ThHo7:. KI BLXUK3120.19 B X 050.083 (ml/
ml/min) T, K3 23X FLTHBH, ERPF b 210
(ml/min) L BEERT LTz, KS BLUK6 &
BETE b o,

JEF 3 1 LD23, 40 %, B, FFr—8

R 7 SEH OFERIT, SCr 5% 1 mg/dl L&
L T 5.5 mg/dl, BUN 90 mg/dl & 7% - 7-KEffIC B
AT, BAERTIREEOEMBALEE
(Banff %373f : Grade I1I) TdHh -7z, Kl B LU K3
13 0.12 B £ 07 0.050 (m/mi/min), ERPF (& 140 ml/
min EBHLPIEfETH 7. ABITH KS B &
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(a)

Case 2 (45y-M<Doner:Cadaver)

= 141
[e2]
N
= F&r K1=0.19
K3=0.083
2 K5= —
; 10+ Vd0=0.20
= vd1=0.38
vd2=1.10
vVd12=0.41
8
8_
4+
2k
0 1 1 1

5 10 15 20
INT [A ()] /B (V)
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Case 3 (40y-M-Doner:Mother)

T 14
-l
N
= 12F
o K1=0.12
@ K3=0.050
— Ks= —
z 10t Vd0=0.12
- Vd1=0. 24
Vd2=0. 40
Vd12=0.096
8»—
6—
4+
2»—
0 1 1 1 1

-
10 20 30 40 50
INT [A ()] /B (V)

Fig. 7 Cases under chronic rejection. (a) Although his SCr remained around 1.2 mg/dl,
histopathological findings revealed mild chronic rejection (Grade I). K3 decreased
slightly, K5 and K6 were not able to determine. ERPF was 210 m//min. (b) A recipient
under severe chronic rejection (Grade III). K1, K3 and Vd12 were markedly reduced,
and K5 and K6 could not determine. ERPF was 140 m//min.

K6 IXEETES, ZoMaNI4FIC 11 BEDIE
BNAFRA T - 7.

c. CsA BREER X UO/KEIE (Fig. 8)

JEF 4 : LD42, 31 j%, &, Fr—H
ERMEAZ L D10 HE, CA M T 7 LA
280 ng/ml Ll E, SCr & 8~10 mg/dl THE# L,
BRI TN CsA BREE L2 S N/CRERIT
H5H. Kl BLUK3IX0.14 B X U 0.055 (ml/ml/
min) &FEB) 3 (ZHBLL TWiz2%, Vdl2 28 0.204
EEEE R L7,

JEBI S 1 LDS, 45 %, B, FF—ik

B REAETR 10 £ H OJEBI T, Scr 1.4 mg/dl, BUN
16 mg/dl B £ 0" Cer 55 ml/min Aif& THE#E L T
7ohs, —BEMICIREIRAE & RO 7R TORHE T
hHhH. FHE4DEID 1/KaH® 0.077 (ml/mi/min)
THEMTLEENFHE, JGERLTHETAH

27 VY BRI — AR LN,
v. £ =

BAEEOMfES L ORMEREY, H#Es
YFTT T4 R TERNIGEEGT A 720 O
Mrike LT, ZRED7I7F—lIEICLD3FES
FRBENER SR, ZOARMIHRESRTY
LB U LAdYS, ZONME % [FRCEHE T
LT, RELACEHBATIIRLYLT, 2
dynamic SPECT % fl\V: 7235 b T BN L H T
H B0, SRIOMFEOFFBUL, S A AL
JRANE & ST b MAG3 % dynamic SPECT (Z
CHTAEEDI, TNE4TN—F XV FE
FIETT 770y MEXRWTRITL, BT
BEORIE L L COBITE B L OO hE % K
Dk, BONBITERKI BIUTKI»H
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(a)

Case 4 (31y+F-<Doner:Mother)

- 18
@
AN
< 16 K1=0.14
o K3=0.055
= K5=0.040
S st vd0=0.13
- vd1=0.31
Vd2=0.66
vd12=0.204
12
10
s
6
2.—
0 1 o 1 i —
10 20 30 40
INT [A (1)) /B (1)
Fig. 8

33 % 11 5 (1996)

(b)

Case 5 (45y+M-Doner:Sister)

= 32+
2]
N
s 28 K1=0.18
@ K3=0.08
- K5=0.077
Z o4}  vd0=0.18
- Vd1=0.40
vd2=1.3
Vd12=0.52
20
16
12
o
.
8l 1
.
L]
4t ;
: -
5 0.077(= 3
0 1 1 ; i —
5 10 15 20

INT [A (1)] /B (1)

Case with other complications. (a) A recipient with cyclosporine A nephropathy. The

levels of most parameters were close to those of chronic rejection, except for K5 and
K6. (b) A recipient with hydronephrosis. A vertical regression line with X-intercept
=0.077 was observed since about 4 minutes after injection of *"Tc-MAG3.

VN FRAE P REDIRIE & L CHOERPF 2 E L /-
&, BIXUANMEBARMAZLE L2 ETH
5

EFNRD ST 7 70y MEI L BRI
HRXTEERSTAZLICLY, MVERE L
A TRT LA TCEL AT, BEHVOR
B IR/ 2 Tk 2 X B IRAT I L, T
HHDOHE LT, MUEHEERLT 52 FED»H8)
BETVICLDEAE LICHBTDSTREE ER S, &
D4, Patlak H5OMLE AN EAKTRYT 24
E®, B OO AT EEBHESETERT 2 HEY B
L U Logan SO AT 2 HEE 2 ED'd
D, TREFNIH#DHAH. ThbEH, Patlak b
DFETHELNL/NT A =%, SCr B L BUN
& REFRAREMZ R TS, bhvbhasd ) —o0
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Summary

Evaluation of Renal Allograft Dysfunction Employing Dynamic SPECT
with ™Tc-MAG3 and Graph Plot Analysis

Hideaki AKAHIRA

Department of Radiology, Oyokyo Kidney Research Institute, Hirosaki Hospital

To estimate renal blood flow and tubular function in
transplanted kidneys, we applied the 4 compartments
model and the graphic analysis method to *™Tc-
MAG3 dynamic SPECT and calculated some param-
eters, 1.e. K1 (renal influx rate constant), K3 (tubular
transporting rate constant), Vd12 (intrarenal dis-
tribution volume), and others. Twenty-three renal
transplant recipients were examined and divided
into following 3 groups according to their serum
creatinine levels (SCr); Group I: less than 1.3 mg/dl
(1.1%£0.3,n=7), Group II: 1.4-2.5 mg/dl (1.8 £0.3,n
=11), and Group III more than 2.6 mg/d/ (3.9£0.9, n
=35). The K3 value became lower in the order of
Group [ >11>>111, and well correlated with blood urea
nitrogen (BUN, r=—0.95, p<0.001) and creatinine
clearance (Ccr, r=0.78, p<0.001).

The K1 value reduced markedly in Group III de-
spite of no difference between Group I and II. Al-
though the K1 value also correlated with SCr, BUN
and Cecr, correlation coefficients were smaller than
those with the K3. Effective renal plasma flow derived
from K1 and K3 showed a good correlation with the
tubular extraction rate by Bubeck’s method. From
these results and clinical conditions including histo-
pathological findings, it is suggested that K1, K3 and
Vd12 are useful parameters of renal central arterial
blood flow, renal peripheral arteriolar blood flow and
renal " Tc-MAG3 uptake function, respectively.

Key words: *"Tc-mercaptoacetyltriglycine
(**"Tc-MAG3), Dynamic SPECT, Compartment
model, Graphic analysis, Renal allograft dysfunction.
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